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8- $\mathcal{E}=(G, I, O, H, C, A, w, T)$ .
(1) $G=(V, E)$ , $V$
, 4
: $I=\{x_{1}, x_{2}, \ldots, x_{a}\}\subseteq V$ ,
$O=\{y_{1}, y_{2}, \ldots, y_{b}\}\subseteq V$ ,
$H=\{h_{1}, h_{2}, \ldots, h_{k}\}\subseteq V$ , $C=$
$\{c1, c2, \ldots, ck\}\subseteq V$ .
. , $E=\{(v_{1}, v_{2})|(v_{1}, v_{2})\in$
$I\cross H\cup C\cross H\cup H\cross C\cup H\cross O\}$ $G$
.





(3) $w$ : $E$ $arrow$ $\mathrm{R}$
. $(v_{1}, v_{2})$ $w(v_{1}, v_{2})$ . ,
( $h_{i},$ c ), $h_{i}\in H,$ $ci\in C,$ $1\leq i\leq k$ 1 .





$|\mathrm{J}$ $t\in \mathrm{N}$ g $g(t)$
.





$g(t)=f( \sum_{i=1}^{m}w(g_{i}, g)\cdot g_{i}(t-1)-T(g))$ .
2. g\in C . $g=$ , l\leq i\leq k , $t$
$c_{i}$ $c_{i}(t)$ [ , $t=0$ ,
$A$ , $c_{i}(0)=A_{i}$ , , $t\neq 0$ ,
$c_{i}(t)=h_{i}(t-1)$
. , $h_{i}\in H$
H .













$y_{b}(t))$ , SRN $t$
.
SRN . , SRN
. , , SRN
2 , $I=\{x_{1}, x_{2}\},$ $O=$
$\{y_{1}, y_{2}\}$ . , {0, 1} $L$ .
$n$ $w=w_{0}w_{2}\cdots w_{n-1}\in\{0,1\}^{n},$ $w_{i}\in$
$\{0,1\}$ , $w$ SRN , SRN
. $t’\in \mathrm{N},$ $0\leq t’\leq$
$n-1$ , $x_{1}(2t’)=w_{t’}$ $x2(2t’)=1$
, $t’\geq n$ , $x_{1}(2t’)=0$ $x_{2}(2t’)=0$ .
[ , $t$ , $x_{1}(t)=x_{2}(t)=0$ .
23SRN E $L$ ,
$w\in\{0,1\}$ ’ E $.\text{ }$ , (1) $w\in L$
, $t_{A}\in \mathrm{N}$ , $t=t_{A}$ $y_{1}(t)=1$
$y_{2}(t)=1$ , $t\neq t_{A}$ $y_{1}(t)=0$
$y_{2}(t)=0$ , (2) $w\not\in L$ , $t_{R}\in \mathrm{N}$
, t=tR $y_{1}(t)=0$ $y_{2}(t)=1$















7]. (2) SRN , SRN
$[6, 7]$ . SRN









: $L$ . $L$
, $L_{U}$ .
$L_{U}=$ { $1^{n}|n$ 2 $L$ }
$L_{U}$ . , L ,
$r_{L_{U}}\in \mathrm{R},$ $0\leq r_{L_{U}}\leq 1$
:
$1^{n}\in L_{U}$ $\Rightarrow$ $r_{L_{U}}$ $n$ 3.
$1^{n}\not\in L_{U}$ $\Rightarrow$ $rL_{U}$ $n$ 1.
, $L_{U}=\{1,111,1111, . . .\}$ , $rL_{U}=$
$0.3133\cdots$ .
$\ovalbox{\tt\small REJECT}$ SRN $\mathcal{E}$ $rL_{U}$
. , E . $n$
,
(1) $1^{n}$ . ,
$t\in \mathrm{N},$ $0\leq 2t\leq 2n$ , $x_{1}(2t)=$
$1$ , $x_{2}(2t)=1$ .
$1^{n}$ , $y_{1}=0,$ $y_{2}=1$ .
(2) , $1/10+\cdots+1/10^{n}$ .
$1/10+\cdots+1/10^{n}$ , $n$
.
(3) $1/10+\cdots+1/10^{n}$ , rL
$n$ rn 3
. $r_{n}=3$ , $y_{1}=1,$ $y_{2}=1$ ,












E $G$ , $E=E_{1}\cup E_{2}$ $\cup E_{3}\cup E_{4}\cup$
$E_{5}\cup E_{6}$ .
$E_{1}=\{(v_{1}, v_{2})|(v1, v2)\in I\cross H_{0}$
$\cup H_{0}\cross O\cup H\cross C\cup C_{0}\cross H_{0}\}$
, $H$ $C$
, $i$ , $(h_{\dot{\iota}}, c_{i}),$ $h_{i}\in H$ , ci\in C
. E2 $C_{1},$ $C_{-1}$ H0 ,
$E2=\{(v_{1},v_{2})|(v_{1}, v_{2})\in C_{1}\cross H_{0}\cup C_{-1}\cross H_{0}\}$









( , [10] ). , SRN
. , SRN
,
T ( 2 ).
41 $s\in \mathrm{N}$ . $s$
( $s$ $SRN$ ) , T
8- $\mathcal{E}(s)=(G, I, O, H, C, A, w,T)$ .
(1) $G=(V, E)$ , $V$
, 4 :
$I=\{x_{1}, x_{2}\}\subseteq V$ , $O=\{y_{1}, y_{2}\}\subseteq$
$V$ , $H=\{h_{1}, h_{2}, \ldots, h_{6\epsilon+k}\}\subseteq V$ ,
$C=\{c_{1}, c_{2}, \ldots, c_{6s+k}\}\subseteq V$ .
.
$H_{0},$ $H_{1},$ $H_{-1,\ldots,\lceil s/2\rceil}H,$ $H_{-\lfloor’/2\rfloor}$
$C_{0},$
$C_{1},C_{-}\text{ },\text{ }C_{1}.$,l, ’\sigma C 2H\rceil ’|.C|a-\pm sn/2 f|n\breve \acute 9#Fffi‘\downarrow gffl*9\iota 6\epsilon . ff\breve -\breve $r_{X}.\cdot$
. $k\in \mathrm{N}$ $|H_{0}|=|C_{0}|=k,$ $k\geq$. $4$ .
. ,
$|H_{1}|=|C_{1}|=|H_{-1}|=|C_{-1}|=\cdots=6$,
. $C_{0},$ $H_{0}$ , 4
, $d,$ $d^{1},$ $c^{A},$ $c^{B}\in C_{0},$ $h^{1},$ $h^{11},$ $h^{A},$ $h^{B}\in$
$H_{0}$ . , $i\in \mathrm{Z},$ $i\neq 0,$ $-\lfloor s/2\rfloor\leq i\leq$
$\lceil s/2\rceil$ , $C_{i}$ , Hl. 6
$C_{i}=\{c_{1}^{A,1}., c_{\dot{l}}^{\dot{A},2}, c_{1}^{A,3}., c_{\dot{l}}^{B,1}, c_{i}^{B,2}, c_{}^{B,3}\}$
$H_{i}=\{h_{\dot{\iota}}^{A,1}, h_{-}^{A,2}, h_{\dot{\iota}}^{A,3}, h_{1}^{B,1}., h_{i}^{B,2}, h_{i}^{B,3}\}$
.
$C_{i}^{A}=\{c_{i}^{A,1}, c_{\dot{l}}^{A,2}, c_{\dot{\iota}}^{A,3}\},$ $C_{\dot{l}}^{B}=\{c_{i}^{B,1}, c_{\dot{\iota}}^{B,2},c_{i}^{B,3}\}$
, $H_{\dot{l}}^{A}$ $H_{1}^{B}$. .
$E_{3}=\{(v_{1}, v_{2})|(v_{1}, v_{2})\in\{\dot{d}\}\cross\{h_{1}^{j,1}\}$
$\cup\{\dot{d}\}\cross\{h_{-1}^{j,3}\},$ $j\in\{A, B\}\}$
. $E_{4}$ , $i\in \mathrm{Z},$ $i\neq 0,$ $\lfloor s/2\rfloor\leq i\leq\lceil s/2\rceil$ &
, $\mathrm{Q}$ H|. ,
$E_{4}=\{(v_{1},v_{2})|(v_{1}, v_{2})\in\{c^{1}, c^{11}\}\cross H_{i}\}$
. E5 , $i\in \mathrm{Z},$ $i\neq 0,1,$ $-1,$ $-\lfloor s/2\rfloor+1\leq$
$i\leq\lceil s/2\rceil-1$ , $C_{1-1}.,$ $C_{1}.,$ $C_{i+1}$ Hi
,
$E_{5}=\{(v_{1}, v_{2})|(v_{1}, v_{2})\in C_{1-1}^{j}.\cross\{h_{\dot{l}}^{j,1}\}$
$\cup C_{1}^{j}$. $\cross\{h_{i}^{j,2}\}\cup C_{\dot{\iota}+1}^{j}\cross\{h_{\dot{\iota}}^{j,3}\},$ $j\in\{A, B\}\}$
. 26 , $i’=\lceil s/2\rceil,$ $-1$ $i”=-\lfloor s/2\rfloor,$ $1$ }
,
$E_{6}=\{(v_{1}, v\mathrm{z})|(v_{1}, v_{2})\in C_{1’-1}^{j}.\cross\{h_{i’}^{j,3}\}$
$\cup C_{\dot{\iota}’}^{j}\cross\{h_{1’}^{j,2}.\}\cup C_{\dot{l}’’}^{j}\cross\{h_{i’’}^{j,2}\}\cup C_{i’+1}^{j},\cross\{h_{i’’}^{j,1}\}$,
$j\in\{A, B\}\}$
.
(2) $A=(A_{1}, \ldots, A_{k})\in\{0,1\}^{k}$ .
(3) $w$ : $Earrow \mathrm{Z}$ .
$(v_{1}, v_{2})$ $w(v_{1}, v_{2})$ . ,
.
$i$ , ( $h_{i}$ , ), $h_{i}\in H$ , ci\in C
1 .. $E_{3},$ $E_{5},$ $E_{6}$ 1 .
$\bullet$ $E_{4}$ , $i$ $j\in\{A, B\}$
, $w(d, h_{i}^{j,1})$ $=$ 1, $w(c^{1}, h_{i}^{j,2})$ $=$ 0,
$w(d, h_{i}^{j,3})=-1,$ $w(d^{1}, h_{i}^{j,1})=1,$ $w(c^{11}, h_{i}^{j,2})=$
$-1,$ $w(d^{1}, h_{i}^{j,3})=1$ .
(4) $T:Varrow \mathrm{Z}$ .
v $T(v)$ . ,
.
1 . $i$ $j\in\{A, B\}$




22 . , $C_{i},$ $i\neq 0$
$c$ $t=0$ , 0
.
, $s$ SRN . $s$
SRN ,
, . $s$
SRN $\mathcal{E}(s)$ , ,
, $\mathcal{E}(s)$
. (A) $C_{0}$ $H_{0}$ ,
(B) $E_{1}$ E2 , (C) $H_{0}$ $O$
, (D) $A\in\{0,1\}^{k},$ $(\mathrm{E})s$ . $C0$ ,
$H_{0},$ $I,$ $O$
, (A) (D) ,
. , $\mathcal{E}(s)$
, (A) (D) $s$
tally , .
, $s$ SRN .
42 , $s$ : $\mathrm{N}arrow \mathrm{N}$ , $E=$
$\{\mathcal{E}(s(n))|n\in \mathrm{N}\}$ $s(n)$ SRN
. E $s(n)$ SRN ,
ln{ , $s(n)$ SRN $\mathcal{E}(s(n))$
Turing .
, $s(n)$
. , $s$ SRN
.
43 $s(n)$ SRN E
$L$ , $n$ $w\in\{0,1\}^{n}$
$\mathcal{E}(s(n))$ , 23 , $w\in L$








41 $t$ , $j\in\{A, B\}$ ,
$H_{i}^{j}$ 3 , 1
1 .
$C_{i}$ $H_{i}$ ,
6 . , 6
, 2 2
.
4.4 $t$ $H_{i}$ ,
$\alpha H_{:}(t)=\alpha_{H^{A}}.\cdot(t)\alpha_{H^{B}}.\cdot(t)\in\{0,1\}^{2}$ , $j\in\{A, B\}$
, (1) $H_{i}^{j}$ 3 1
, $\alpha_{H}\dot{.}j(t)=1,$ (2) $H_{i}^{j}$ 3




42 , $\alpha c_{:}(t)\in\{0,1\}^{2}$ ,
(1) $c^{1}(t)=0$ $c^{11}(t)=0$ , , $c^{1}(t)=1$
$c^{1\mathrm{I}}(t)=0\Rightarrow\alpha_{C}.\cdot(t)=\alpha_{H}(:t+1)$ ,
(2) $c^{1}(t)=0$ $d^{1}(t)=1\Rightarrow\alpha c\dot{.}(t)=\alpha_{H}:-1(t+1)$ ,
(3) $c^{1}(t)=1$ $c^{\mathrm{I}1}(t)=1\Rightarrow\alpha c_{:}(t)=\alpha H:+1(t+1)$ .
, 42 , $t$ $\alpha c.\cdot$ ,











$M=(Q, \Sigma, \Gamma, \delta, q_{0}, F_{A}, F_{R})$ , , (1) $Q$
, (2) $\Sigma=\{0,1\}$ ,
(3) $\Gamma=\{0,1, \#\}$ , $\#\in\Sigma-\Gamma$
, (4) $q_{0}\in Q$ , (5) $F_{A}\subset Q$
, $F_{R}\subset Q$ , $F_{A}\cap F_{R}=\emptyset$ ,
$F=FA\cup FR,$ (6) \mbox{\boldmath $\delta$} ( $Q$ -F) $\cross$ r $Q\cross\Gamma\cross\{L, S, R\}$
, .
, $M$ $S(n)$ , $S(n)$




. } $2S(n)$ , $2S(n)$
SRN , (1) $C_{0}$ $H_{0}$
, (2) $E_{1}$ E2 , (3) $\ovalbox{\tt\small REJECT}$
O , (4) $A\in\{0,1\}^{k}$
. $M$




(2) $H$-n $H_{1}$ $h^{A},$ $h^{B}$ $H_{1}$ $H_{n-1}$
$\text{ }$ .
(3) M .
$2S(n)$ SRN $\mathcal{E}(2S(n))=(G,$ $I,$ $O,$ $H$,
$C,$ $A,$ $w,$ $T)$ . , (1)




1. $C_{0}$ H0 ,
$2|Q|+|Q|\cross|\Gamma|+4$
. ,
. $2|Q|$ , M $q\in Q$
. $q\in Q$ 2
$M\text{ }\mathrm{k}\text{ }c_{q}^{1},$$c^{2}\text{ }\ovalbox{\tt\small REJECT}^{\text{ }}\overline{\tau}-\cdot$y\not\in ffif-- \emptyset |Q2x \Gamma ffl|$\mathrm{f}\mathrm{f}\mathrm{l}\text{ }(q, X)\ovalbox{\tt\small REJECT}^{-\text{ }\}\mathrm{h}}Q\cross \mathrm{r}$’
. 2 ( $q$ , X)\in Q $\cross$ r
$c_{(q,X)}$ . 4 ,
$c_{0}^{A,1},$ $c_{0}^{A,3},$ $c_{0}^{B,1},$ $c_{0}^{A,3}$ . $H0$
.
2. $C0$ H0 .
$\delta(q, X)=(p, \mathrm{Y}, \beta)$ M .
, $C0$ q
$1\vee\supset c_{q}^{1}\mathrm{B}\backslash \text{ }H_{0}\mathfrak{l}’.\mathrm{r}\text{ }2$ffffl $(q, X)|_{\acute{\mathrm{L}}}*\backslash \mathrm{f}\Gamma_{1\grave{4}}\text{ ^{}-}\mathrm{C}$
$\text{ }-\text{ }h_{(q,X)}$
$w(c_{q}^{1}, h_{(q,X)})=1$




. ,. $\mathrm{Y}=\cdot 1$ , $c_{(q,X)}$ hA
1 , hB -2
.. $\mathrm{Y}=0$ , $c_{(q,X)}$ hA
-2 , hB -1
.. $\mathrm{Y}=\#$ , $c_{(q,X)}$ $h^{A}$ , hB
-2 .
,. $\beta=L$ , $c_{(q,X)}$ hI,hII
1 ,. \beta =R , $c_{(q,X)}$ hll
1 .
, $q$ $\in$ $Q$ , $X$ $\in$ $\Gamma$ ,
$c^{A},$ $c_{0}^{A,1},$ $c_{0}^{A,3}$ 2 $(q, X)$ $X$ 1
$\ovalbox{\tt\small REJECT}_{\#\text{ }9^{-}\dot{\text{ } }^{ } }-\text{ }c_{(q},1d-\text{ }$ c]‘z(q\emptyset ,#)^g\emptyset *J‘\epsilon H\emptyset l |\leftarrow \acute *b -X2
. , $c^{B},$ $c_{0}^{B,1},$ $c_{0}^{B,3}$ 2 $(q, X)$
$\sigma \mathit{2}X\mathrm{B}^{\dot{\mathrm{a}}}$ O-C $\text{ _{}\dot{\text{ }} }-\text{ }c(q,0)^{\text{ }\theta)_{\grave{1}}\mathrm{n}\sigma)\text{ }}$
1 , $X$ $\#$ F– $\text{ }c_{(q,*11)}$
-2 .
.
$c_{q}^{2}$ hql 1 .. $c^{A},$ $c_{0}^{A,1},$ $c_{0}^{A,3}$ hA , $c^{B}$ ,
$c^{B,1},$ $c^{B,3}$ hB 1
.
$\bullet$
$d$ , $h_{0}^{A,1}$ , h0B,1
1, $h_{0}^{A,3}$ , h0B,3
-1 .. $d^{1}$ , $h_{0}^{A,1}$ , h0B,1
1, $h^{A}$ , hB 1,
$h_{0}^{A,3}$ , h0B.3 1 .
3. $H_{0}$ $O$
2 $y_{1}$ y2
. $H_{0}$ $q\in Q$
$h_{q}$ , $q\in F_{A}$ , hq $y_{1}$ $y_{2}$
1, 1 , $q\in F_{R}$
, hq y2 1 .
4. $C_{1},$ $C_{-1}$ $H_{0}$
, $j\in\{A, B\}$ , $C_{1}^{j}$ E







, q 2 $h_{q}^{1},$ $h_{q}^{2}$
1’ 2 $(q, X)$ , $X\in$
$\{0,1\}$ $(q, X)$ $h(q,X)$
2, $X=\#$ $h(q,X)$ -1
. , $h^{1},$ $h^{11},$ $h^{A},$ $h^{B}$ 1
, $h_{0}^{A,1},$ $h_{0}^{A,1}$ 3, $h_{0}^{A,3},$ $h_{0}^{A,3}$ 2
.




(1) M , 4.4
,
2 .
0, 1, $\#$ ? , \mbox{\boldmath $\alpha$}c: $=10,$ $\alpha c_{:}=01,$ $\alpha c_{:}=00$ }
.
(2) M q $X$ ,
$Y$ , q $p$
, .
$C_{0}$ { $c_{0}^{A,1},$ $c^{A},$ $c_{0}^{A,3},$ $c_{0}^{B,1},$ $c^{B},$ $c_{0}^{B,3}$
, M $X$
. , $X=0$ , $c_{0}^{A,1},$ $c^{A},$ $c_{0}^{A,3}$ ,
1 1 , $c_{0}^{B,1},$ $c^{B},$ $c_{0}^{B,3}$
0 . { , $X=1$ , $c_{0}^{A,1},$ $c^{A},$ $c_{0}^{A,3}$ ,
0 , $c_{0}^{B,1},$ $c^{B},$ $c_{0}^{B,3}$ 1
1 . $X=\#$ , $c_{0}^{A,1},$ $c^{A},$ $c_{0}^{A,3}$ ,
$c_{0}^{B,1},$ $c^{B},$ $c_{0}^{B,3}$ 0 .
$|_{\sqrt}\mathrm{a}\text{ },$ $C_{0}[]_{-}^{\vee}\text{ }q\mathfrak{l}\overline{-}\lambda\backslash :r_{\mathrm{b}^{\backslash }}\text{ }-\text{ }c^{1}\sigma)\mathrm{f}\mathrm{f}\mathrm{l}\text{ }$
1 . , $q’\in Q,$ $q\#\neq q[]^{\underline{}}$
$c_{q}^{1}$ , 0 .
, M q .
, $c_{q}^{1}$ , $c_{0}^{A,1},$ $c^{A},$ $c_{0}^{A,3},$ $c_{0}^{B,1}$ ,
$c^{B},$ $c_{0}^{B,3}$ , 2 $(q, X)$
$h(q,X)$ 1 . $h(q,X)$ 1
, M q , $X$
. $h(q,X)$
$c(q,X)$ [ , $c(q,X)$ , $c^{A}$ $c^{B}$
$\mathrm{Y}$ , $h_{p}^{2}$
1 . , $c_{p}^{2}$ 1
, $h_{p}^{1}$ 1 . ,
M
.
(3) M , $C_{i}$
4.4 2 $\alpha c_{:}$ , (i)
$H_{i-1}$ , (ii) $H_{i+1}$ ,
(iii) $H_{i}$ ,
. , .
$\delta(q, X)=(p, \mathrm{Y}, \beta)$ M . ,
(2) , 2 $(q, X)$
$C(q,X)$ 1 . $\beta=L$ ,
$C(q,X)$ 1 , $h^{1},$ $h^{11}$
1, 1 , 42 , $\alpha c.\cdot$ $H_{i+1}$
. , \beta =R , $C(q,X)$
1 , $h^{1},$ $h^{11}$
0, 1 , $\alpha c.\cdot$ $H_{i-1}$ . $\beta=\#$






51 $L$ $S(n)$ Turing M
. , $S(n)$
, $S(n)\geq n$ .
, $L$ $2S(n)$ $SRN$
.
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